EUROPEAN PATENT OFFICE 



Patent Abstracts of Japan 



PUBLICATION NUMBER : 2000048153 

PUBLICATION DATE : 18-02-00 

APPLICATION DATE : 31-07-98 

APPLICATION NUMBER : 1 021 7857 

APPLICANT : SONY CORP; 

INVENTOR : MIYAI SEIICHI; 

INT.CL. : G06K 19/07 B42D 15/10 G06K 19/077 



TITLE 



NON-CONTACT IC CARD 



10' 




ABSTRACT : PROBLEM TO BE SOLVED: To provide a non-contact IC card which can be 

manufactured so as to be made thin as a whole in a simplified manufacturing process, and 
to reduce the change of resonance frequencies due to the moisture absorption of the card. 

SOLUTION: An Information signal from a writing and reading control unit provided at the 
entrance and exit gate of a pay road is received through an antenna circuit 1 in a 
non-contact state, and the settlement calculation of a traffic fee is executed by an IC circuit 
2 based on the inputted information signal, and the arithmetic result is recorded in the IC 
circuit 2, and supplied to the writing and reading control unit so that the settlement 
processing of the fee can be attained. The antenna circuit 1 , tuning capacitor 3, and IC 
circuit 2 are all mounted on the surface of a non-contact IC card 5. Thus, a through-hole 
connection is unnecessary so that the manufacturing process can be simplified, and it is 
not necessary to operate the formation of a resin layer and the adhesion of a label on the 
back face of the non-contact IC card 5 so that the whole part of the non-contact IC card 
can be made compact and thin. Even when the card is turned into a moisture absorbing 
state, the capacitor of the chip type turning capacitor 3 can be made constant, the change 
of resonance frequencies can be reduced, moisture resistance can be made excellent, 
and a highly precise non- contact calculating operation can be attained. 
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NOTICES* I 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed description] 
[0001] 

[The technical field to which invention belongs] this invention relates to the noncontact IC card used for the 
tariff automatic collection system of a charged highway, the automatic-wicket system of a railroad, etc. 
[0002] 

rior art] Without contacting an IC card (transponder) to the writing and read-out unit of data (interrogator), 
if the noncontact IC card which delivers and receives an information using a Hertzian wave is used for the 
automatic tariff**** (ETC;Electronic Toll Collection) system of a toll road, toll **** without a stop of a 
vehicle is possible for it, and it can cancel the traffic congestion by tariff ******. This ECT system is 
' troduced in Norway in 1987, and utilization or the trial production is performed by about ten nations, such 
as the United States, Italy, and France, now. Moreover, a noncontact IC card is used also for inspection of 
tickets of a railroad, when a user holds up a card to the antenna firaction of an automatic ticket gate, the 
information on an entrainment station and a time information are recorded by the card at the time of 
entrainment, a use tariff calculates based on the information fi-om a card at the time of aUghting, tariff**** 
is performed on the basis of the settlement-of-accoimts information in a card, and complicated riding-past 
liquidation is also performed automatically. In Hong Kong, a subway, the continent connection raikoad, the 
ferry, the tramcar, and the noncontact IC card that can be used common to a bus are put in practical use firom 
1997. 

[0003] This kind of noncontact IC card 5 A serves as a configuration which is shown in drawing 3 . on the 
fi-ont face of the substrate 10 of isynthetic-resin material, such as a polyimide, by conductive paste printing Of 
etching processing after conductor layer formation of copper or alxmiinum, antenna-circuit 1 A is formed in 
the shape of spiral, further or in the fi-ont face of a substrate 10 The IC circuit 2 which performs data 
processing based on the information signal fi-om one electrode 3a of tuning capacitor 3A, and external 
external writing and read-out unit is formed of conductive paste printing. On the other hand, the rear-face 
pattern 8 by which the substrate 10 of electrode 3b of another side of tuning capacitor 3 A of a dielectric was 
pinched, and it was countered and formed in electrode 3a, and was connected to electrode 3b is formed, 

irther, a substrate 10 is penetrated in the rear face of a substrate 10, and through holes 7a and 7b are formed 
in it. 

[0004] And in the firont face of a substrate 10, the edge by the side of the inner circumference of antenna- 
circuit 1 A is connected to electrode 3a of tuning capacitor 3 A, and the predetermined position of the IC 

'rcuit 2, and the edge by the side of the periphery of antenna-circuit 1 A is connected to the rear- face pattern 
'8 connected to electrode 3b in the rear face of a substrate 10 through through hole 7a. By the way, as shown 
in drawing 4 , the terminal for flat-surface reservation t3 used for the flat-surface reservation at the time of 
the external end-connection children tl and t2 and package which are used for connection of antenna-circuit 
1 A or tuning capacitor 3 A is formed in the IC circuit 2. And antenna-circuit 1 A and the IC circuit 2 which 
were formed in the firont face of a substrate 10, Tuning capacitor 3 A formed over the firont face and rear face 
of a substrate 10 is mutually coxmected through the external end-coimection children tl and t2. ftirther to 
both sides of a substrate 10 Resin layers, such as are ****ed and the upper label and lower label 

of PET (polyethylene terephthalate) are stuck on the resin layer of a front face and a rear face, respectively. 
[0005] 

[Object of the Invention] Antenna-circuit lA and the IC circuit 2 where the above-mentioned conventional 
noncontact IC card 5 A was formed in the fi-ont face of a substrate 10, Tuning capacitor 3 A formed over both 
sides of a substrate 10 Through hole 7a, While it is necessary to connect mutually using 7b, and the 
manufacturing process is complicated, and the number of cambiums is also increased, thin shape-ization is 
checked and a problem arises also on a manufacturing cost Since a substrate 10 is used as a dielectric layer 
of tuning capacitor 3 A, when a substrate 10 absorbs moisture, there is a problem that a dielectric constant 
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changes and resonance frequency changes. 

[0006] this invention can be made in view of the present condition of this kind that was mentioned above of ^ 
noncontact IC card, the purpose is the simpUfied manufacturing process, the whole can be thin-shape-ized, 
and it can manufacture, and is in offering the noncontact IC card without change of the resonance frequency 
by moisture absorption of a substrate. 
[0007] 

[The means for solving a technical problem] In order to attain the aforementioned purpose, invention of 
claim 1 publication Between the writing and read-out control unit arranged outside, deliver and receive a 
signal in the state of non-contact. It is the noncontact IC card which performs record of the signal delivered 
and received, and predetermined data processing based on this signal. The tuning capacitor of the anterma 
circuit which delivers and receives a signal between aforementioned writing and read-out control unit, and 
this antenna circuit, and IC circuit which performs the aforementioned data processing are characterized by 
being mounted in the same side of the aforementioned noncontact IC card. 
[0008] 

[Gestalt of implementation of invention] The gestalt of 1 enforcement of this invention is explained with 
reference to drawing 1 and drawing 2 . Explanatory drawing in which drawing 1 shows the configuration of 
the gestalt of this enforcement, and drawing 2 are rear-face side explanatory drawings of IC circuit of 
drawing 1 . . 

[0009] With the gestalt of this enforcement, as shown in drawing 1 , Cu layer or alximinum layer is formed in 
the jfront face of the substrate 10 formed by the polyimide or PET (polyethylene terephthalate). with 
photolithography technique With the external end-coimection child tl connected to the periphery side edge 
of the spiral-like antenna circuit 1 and the antenna circuit 1, the external end-connection child t2 connected 
to the inner circumference side edge of an antenna circuit 1, the extemal end-cormection child tl, and the 
external end-connection child t2 The terminal for flat-surface reservation t3 positioned so that an isosceles 
triangle may be formed is formed. The connection pattem 12 by which the connection pattern 1 1 by which 
an end is connected to the extemal end-connection child t2, and the other end is similarly connected to a 
tuning capacitor 3 with photolithography technique, and an end are connected to the terminal for flat-surface 
reservation t3, and the other end is connected to a tuning capacitor 3 is formed. 

[0010] And with the gestalt of this enforcement, where two electrodes are connected to the connection 
patterns 1 1 and 12, respectively, the thin shape chip type tuning capacitor 3 is mounted in the fi-ont face of a 
substrate 10, the extemal end-connection children tl and t2 and the terminal for flat-surface reservation t3 
are located in the interior, and the IC circuit 2 is formed over the front face of a substrate 1 0, and a part of 
antenna pattem 1 . In this IC circuit 2, the extemal end-connection child tl and the terminal for flat-surface 
reservation t3 of each other are connected by the connection pattem 6, and hold formation of the control 
circuit for performing predetermined data processing, memory, a digital disposal circuit, the data-processing 
circuit, etc. is carried out in the IC circuit 2 based on the information signal from the exterior which an 
antenna circuit 1 receives. 

[001 1] Furthermore, ** arrival of the label which an antenna circuit 1, the thin shape chip type tuning 
capacitor 3, the connection patterns 1 1 and 12, and the IC circuit 2 are covered in the front face of a substrate 
10 on which the formation package of an antenna circuit 1, the thin shape chip type timing capacitor 3, the 
connection patterns 1 1 and 12, and the IC circuit 2 was carried out, and a resin layer is formed in it as 
mentioned above, and becomes the front face of a resin layer from PET is carried out. 
[0012] The operation is explained about the case where such gestalt of this implementation of a 
configuration is used for ETC system (automatic fare collection system) of a toll road. 
[0013] In ECT system, the writing and the read-out control unit which equipped the inlet gate and the outlet 
gate with the antenna are arranged at the road side, respectively, and the **** unit which equipped the 
vehicle with the IC card interface is arranged. And an information signal is read from the memory which 
records the information signal from the writing and read-out control unit of the inlet gate of the toll road 
which an antenna circuit 1 receives, and memory to the IC circuit 2, and the arithmetic circuit which 
performs the settlement-of-accounts operation of a toll is established in it based on the information signal 
from the writing and read-out control unit of the outlet gate which the sending circuit which transmits this 
information signal to the writing and read-out control unit of the outlet gate, and the antenna circuit 1 
receive. Furthermore, in the case of the card for credits, the data of a member number and the term of 
validity are recorded for a noncontact IC card by memory, and when a noncontact IC card is a card for pli 
peats, the data of the amount of money which can be used are beforehand recorded by memory, 
[0014] The user using ECT system operates a vehicle, where a noncontact IC card 5 is set to the 
predetermined position of the **** unit of a vehicle. If the vehicle which an user operates passes through the 
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inlet gate of a toll road, without halting, inlet information signals, such as an inlet number and transit time, 
i will be transmitted to a **** unit from the antenna of the writing and read-out control unit of the inlet gate af 
the time of transit of a vehicle. And the antenna circuit 1 of the noncontact IC card 5 set to the **** unit 
receives this inlet information signal, the frequency of an inlet information signal is chosen, an inlet 
information signal is inputted into the IC circuit 2 by the tuning circuit which consists of an antenna circuit 1 
and a tuning capacitor 3, and the inlet information signal inputted is stored in the memory of the IC circuit 2. 

[0015] If it passes, without the vehicle which an user operates after that halting the outlet gate of a toll road, 
an inlet information signal will be read from the memory of the IC circuit 2 at the time of transit of a vehicle, 
and the read inlet information signal will be transmitted to the writing and read-out control unit of the outlet 
gate through an antenna circuit 1 . And in the writing and read-out control unit of the outlet gate, a toll is 
calculated based on the inlet information signal transmitted from the noncontact IC card 5 set to the **** 
unit of a transit vehicle, and the type-of-a-car information from the type-of-a-car distinction machine 
arranged in the road. 

[0016] And the signal of the toll obtained by the operation is transmitted to the noncontact IC card 5 set to 
the **** unit through the antenna of the writing and read-out control unit of the outlet gate, a settlement-of- 
-wcounts operation is performed in the IC circuit 2 based on the signal of the toll received by the antenna 
circuit 1, and the toll data stored in memory are rewritten. 

[0017] Thus, it is enabled to perform the settlement-of-accounts operation of payment of the toll of a toll 
road in the status [ having been allowed to make it run a vehicle ] at an instant, without stopping a vehicle by 

,tting a noncontact IC card 5 to the **** imit of a vehicle at the inlet gate and the otitlet gate of a toll road 
according to the gestalt of this enforcement. 

[0018] The formation package of an antenna circuit 1, the thin shape chip type tuning capacitor 3, the 
connection pattems 1 1 and 12, and the IC circuit 2 is carried out on a front face, and the tuning capacitor 3 of 
the noncontact IC card 5 concerning the gestalt of this enforcement is a thin shape chip type. And since 
neither a resin layer nor a label is formed in the rear face of a noncontact IC card 5, the whole is sharply thin- 
shape-ized by it and the IC circuit 2 is formed in it over the front face of a substrate 10, and a part of antenna 
pattern 1 A total surface area is also cut down and it is enabled to miniaturize sharply and to thin-shape-ize 
the whole. 

[0019] Furthermore, it is enabled to perform the settlement-of-accounts operation of the highly precise toll 
which a tuning capacitor 3 is a thin shape chip type, and it is mounted in the front face of a noncontact IC 
card 5, and is not influenced by the dielectric constant by moisture absorption of a substrate 10 of change, 
but there is no change of the received frequency of a noncontact IC card 5, is .excellent in moisture 
resistance, delivered and receives the signal between the writing and read-out control unit of the gate stably, 
and always does not have a malfrinctioning with the gestalt of this enforcement. 
[0020] If this invention is used for ECT system, this invention is not limited to the gestalt of this 
nforcement above although the gestalt of the enforcement which performs the settlement-of-accounts 
operation of a toll is explained, and this invention is applied to inspection of tickets of a railroad, a user will 
hold up a card to the antenna section prepared in inspection of tickets, and it will become possible to make 
the operation containing liquidation of a change tariff perform at an instant by passing through a wicket. 
*^imilarly, this invention is the abouchement system which manufactures the vehicle of many qualities with 
-i:iie same line, and can be applied to the production system of the vehicle which performs the work command 
which performs transfer of a type-of-a-car information and a production designation information, and passes 
a control computer between control computers, the managerial system of a parking lot, the lift use system of 

a skiing area, etc. _ 

[0021] 

[Effect of the invention] According to invention of claim 1 publication, the information signal from external 
writing and read-out control unit minds an antenna circuit and a tuning capacitor. Although writing and a 
read-out control unit are supplied while predetermined data processing is performed by IC circuit and the 
result of an operation is recorded in IC circuit based on the information signal which a reception input is 
carried out in the state of non-contact, and is inputted Since all of the tuning capacitor of the antenna circuit 
which receives an information signal, and this antenna circuit, and IC circuit which performs data processing 
are mounted in the non-contact IC card- face side Even if through hole connection is urmecessary, a 
manufacturing process becomes easy, the formation of a resin layer and pasting of the label to a card rear 
face are unnecessary, the whole is miniaturized and a card will be in the moisture absorption status The 
capacity of a tuning capacitor is fixed and there is no change of resonance frequency, and it excels in 
moisture resistance and is enabled to perform a highly precise non-contact operation operation. 
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[0022] According to invention of claim 2 publication, in addition to the effect acquired by invention of claim 
1 publication, it is enabled to thin-shape-ize a noncontact IC card more by making a tunmg capacitor mto a .>» 

thin shape chip capacitor. . , . • r i • i 

[0023] According to invention of claim 3 publication, it adds to tiie effect acquired by invention of claim 1 
or claim 2 publication. Since two external end-connection children and the terminal for flat-surface 
reservation at the time of one package are arranged in IC circuit and the antenna circuit, the tuning capacitor, 
and IC circuit are mutually connected through tiie external end-connection child It is enabled to make simply 
an antenna circuit, a tuning capacitor, and connection between IC circuits, where a flat surface is secured. 
[0024] Since according to invention of claim 4 publication in addition to the effect acquired by invention of 
claim 3 publication an antenna circuit passes through between two external end-connection children and is 
formed, it enables it to carry out sharing curtaihnent of the occupancy area on a substrate, to decrease non- 
contact'lC card-face area, and to miniaturize the whole more. Furthermore, it is enabled not to connect an 
antenna circuit by the through hole and to form an antenna circuit only on one side. 



[Translation done.] 



httD://www4.iodl.ioo.go.ip/cRi-bin/tran web cgi ejie 



20.'5:2002 



Sivu 1/1 



CLAIMS 
[Claim] 

[Claim 1] the noncontact IC card with which a signal is delivered and received m the state of non-contact, 
and the tuning capacitor of the antenna circuit which is the noncontact IC card which performs record of the 
signal delivered and received and predetermined data processing based on this signal, and delivers and 
receives a signal between aforementioned writing and read-out control unit, and this antenna circuit, and IC 
circuit which performs the aforementioned data processing are characterized by to be mounted in the same 
field of the aforementioned noncontact IC card between the writing and read-out control unit arranged 
outside. 

[Claim 2] The noncontact IC card with which the aforementioned tvuiing capacitor is characterized by being 
a thin shape chip capacitor in the noncontact IC card of claim 1 publication, 

[Claim 3] The noncontact IC card characterized by arranging two external end-connection children and the 
terminal for flat-surface reservation at the time of one package in the aforementioned IC circuit, and 
connecting mutually the aforementioned antenna circuit, the aforementioned tuning capacitor, and the 
"'orementioned IC circuit through the aforementioned external end-connection child in the noncontact IC 
*^ard of claim 1 publication. 

[Claim 4] The noncontact IC card characterized by for the aforementioned antenna circuit passing through 
between the two aforementioned external end-connection children, and forming it in the noncontact IC card 
r'f claim 3 publication. 
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DESCRIPTIO N OF DRAWI NGS 
[An easy explanation of a drawing] 

[ Drawing 1 ] It is explanatory drawing showing the configuration of the gestalt of 1 enforcement of this 
invention. 

[ Drawing 2 ] It is rear-face side explanatory drawing of IC circuit of drawing 1 . 

[ Drawing 3 ] It is explanatory drawing showing the configuration of the conventional noncontact IC card. 
[ Drawin g 4 ] It is rear-face side explanatory drawing of IC circuit of drawing 3 . 
[An explanation of a sign] 

1 [ - A tuning capacitor, 5 / - A noncontact IC card, 611,12/-- A connection pattern, 7a, 7b / - A through 
hole, 10 / — Substrate ] — An antenna circuit, 2 — IC circuit, 3 
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DRAWINGS 



^ i [ Drawin g 2 ] ' 
6 2 




[ Drawing 4 ] 
2X3 



4r 




[ Drawing 3 ] 
1A 



10^ 




3a 3b 8 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 



20.5.2002 




THIS PAGE BLANK 



